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Manuscripts for Cryptogamie, Mycologie Destroyed in Editorial Office Fire 


Due to a fire in the Editorial Office, Volume 17, issue 3 of Cryptogamie, 
Mycologie will not be published in September. The disaster destroyed manuscripts 
submitted for publication or accepted and not yet published as well as correspondence 
and databases. As a consequence, we ask authors whose work may have been affected 
to send us copies of their manuscripts and correspondence . Publication of the next 
issue of Cryptogamie, Mycologie is planned for December. 


Destruction des manuscrits soumis 4 Cryptogamie, Mycologie, 
à la suite de l'incendie de la Rédaction 


Un incendie ayant ravagé la Rédaction, le fascicule 3 du volume 7 de 
Cryptogamie, Mycologie ne pourra paraitre en septembre. Ce sinistre a entrainé la 
destruction totale des manuscrits soumis pour publication ou acceptés et non encore 
publiés, de l'ensemble des archives courrier et des bases de données. En conséquence, 
nous invitons les auteurs ayant soumis leur travaux pour publication à envoyer à la 
Rédaction un nouveau jeu de leur manuscrits, accompagné d'une copie de nos 
éventuelles correspondances. La parution du prochain fascicule de Cryprogamie, 
Mycologie est prévue pour le mois de décembre. 
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NEW RECORDS OF CERAMIALES (RHODOPHY 
FOR THE NORTH-WESTERN MEDITERRANEAN 





Fabio RINDI, Ilaria PAPI and Francesco CINELLI 


Dipartimento di Scienze dell'Ambiente e del Territorio. Universita di Pisa. Via A. Volta 6. 
56126 PISA — ITALY. Fax: 39 50 49694. E-mail: cinelli@discat.unipi.it 


ABSTRACT — The occurrence of some uncommon species of Ceramiales (Rhodophyta) in some 
areas of North-Western Italy is here reported on the basis of collections made over the last few 
years. Antithamnion algeriense is a new record for Italy. For Antithamnion piliferum and Laurencia 
minuta subsp. scammaccae, species known for Spain and Southern Italy, the present records 
extend their geographical distribution northward. For Laurencia glandulifera female gametophytes 
bearing cystocarps were observed for the first time. Data on the geographical distribution of these 
species are also reported and discussed. 


RÉSUMÉ — Les auteurs signalent la présence de quelques espèces rares de Ceramiales 
(Rhodophyta) récoltées sur les côtes de l'Italie Nord-Occidentale. Antithamnion algeriense 
représente une espèce nouvelle pour l'Italie. La signalisation d'Antithamnion piliferum et de 
Laurencia minuta subsp. scammaccae, connues en Espagne et en Italie du Sud, étend la 
distribution géographique de ces espèces. Des gamétophytes femelles de Laurencia glandulifera 
avec cystocarpes ont été observés pour la première fois. La distribution géographique de ces 
espèces dans la Méditerranée est précisée et discutée. 


KEY WORDS: New records, Ceramiales, North-Western Mediterranean, Antithamnion alge- 
riense, Antithamnion piliferum, Laurencia glandulifera, Laurencia minuta subsp. scammaccae. 


INTRODUCTION 


Early contributions to the marine flora of Tuscany and nearby regions date 
back to the 19th and to the beginning of the 20th century (Corinaldi, 1839a, 1839b, 
1843; Moris & De Notaris, 1839; Meneghini, 1841; Agardh, 1842; Kiitzing, 1849; Pichi, 
1888; Tanfani, 1890; De Toni, 1895, 1917; Preda, 1896, 1897, 1909; Piccone & De Toni, 
1900). Recently new studies have provided more detailed knowledge of the algal 
vegetation of some areas (Cinelli, 1969, 1971; Pignatti & Rizzi-Longo, 1972; Papi et al., 
1992; Benedetti-Cecchi & Cinelli, 1993; Pardi er al., 1993; Airoldi et al., 1995) and have 
led to the collection of species previously unrecorded in this part of the Mediterranean 
(Cinelli & Sartoni, 1969; Sartoni & Sarti, 1976; Sartoni & Salghetti-Drioli, 1987; 
Sartoni & Boddi, 1992, 1993; Piazzi et al., 1994). 
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In the last few years, during surveys of algal communities and Posidonia oceanica 
meadows of the Tuscany coast and its islands, several collections of benthic algae were 
made; this paper reports observations on some species of Ceramiales (Rhodophyta) 
hitherto unknown in the North-Western Mediterranean. 


MATERIALS AND METHODS 


Specimens were collected from the littoral zone to 24 m depth by snorkelling 
and SCUBA diving; dates and localities of collection are specified for every species in 
the Observations, Material was stored in 4% formalin in seawater and sorted in the 
laboratory; permanent slides were prepared for microscope observation. 


OBSERVATIONS 


Antithamnion algeriense Verlaque et Seridi 


Some sterile filaments of A. algeriense were found in June 1995 in an algal turf 
collected at the base of an outer breakwater at 5 m depth in La Spezia harbour; 
Heterosiphonia crispella (C. Agardh) M.J. Wynne, Herposiphonia secunda (C. Agardh) 
Ambronn f. tenella (C. Agardh) M.J. Wynne and Polysiphonia scopulorum Harvey were 
growing mixed with this species. Specimens consist of little-ramified prostrate axes, 
erect at their tips (Fig. 1). Axial cells are up to 140 um long and up to 40 um broad, 
3-4 times as long as broad in the mature parts of the filaments. Axes bear distichous 
opposite whorl-branches throughout the thallus. Whorl-branches are composed of 9-10 
cells and are up to 200 um long. Their basal cell is isodiametric, subquadrate, about 
15 ¡um in diameter; other cells are elongated, up to 2 times as long as broad, and usually 
bear a pair of opposite first-order branchlets at their distal extremity. First-order 
branchlets show abaxial ramification but, in the most developed parts of the plants, 
opposite second-order branchlets are also present (Fig. 2). Apical cells are more or less 
blunt and 1-2 times as long as broad. New indeterminate axes replace whorl-branches, 
causing suppression of the opposite whorl-branch (Fig. 3); adventitious axes, arising 
from the basal cell of some whorl-branches, were also observed. Gland cells are 
common, ovoid, up to 131m long and 10 um broad; they are borne adaxially on 
first-order branchlets and contact 2 or 3 cells of the branchlet (Figs 4-5). 

The known geographical distribution of A. algeriense is limited to the Western 
Mediterranean; this species has been previously recorded for Bjord-El-Kiffan, Algeria 
(type locality; Verlaque & Seridi, 1991), Alboran Island (Ribera Siguan & Soto 
Moreno, 1992) and some localities in Morocco (Gonzalez Garcia & Conde Poyales, 
1994). The present record is the first for the Italian coast, and notably extends the 
geographical distribution of this species. 

A. algeriense is a well defined species, being characterized by its vegetative 
features (Verlaque & Seridi, 1991; Ribera Siguan & Soto Moreno, 1992) and it belongs 
to the group of species of Antithamnion which show distichous whorl-branches bearing 
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Fig. 1. Antithamnion algeriense Verlaque et Seridi (La Spezia, June 1995, -5 m). Habit. Scale: bar 
= 230 um. 
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de JA 


Figs 2-3. Antithamnion algeriense Verlaque et Seridi (La Spezia, June 1995, -5 m). Fig. 2. 
Whorl-branches bearing opposite second-order branchlets. Scale: bar = 50 pm. Fig. 3. Detail of 
a young axis. Scale: bar = 50 jum. 
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Figs 4-5. Antithamnion algeriense Verlaque et Seridi (La Spezia, June 1995, -5 m). Fig. 4. A gland 
cell in contact with two cells. Scale: bar = 10 pm. Fig. 5. A gland cell in contact with three cells. 


Scale: bar = 10 um. 
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opposite and distichous first-order branchlets. Another species showing this feature, 
Antithamnion pectinatum (Montagne) Brauner ex Athanasiadis er Tittley, has been 
recorded in the Mediterranean (Verlaque & Riouall, 1989, as Antithamnion nipponicum 
Yamada el Inagaki; Curiel et al., 1996); this differs from A. algeriense in its bigger 
overall size, the exclusively abaxial ramification of the second-order branchlets, the 
acute shape of the apical cells and the number of cells with which gland cells are in. 
contact (always 2 in A. pectinatum) (Verlaque & Seridi, 1991). 


Antithamnion piliferum Cormaci et Furnari 


From 1991 to 1995 this species was repeatedly collected at depths ranging 
from 4 m to 17 m, in the rocky sublittoral south of Livorno; in this area thalli of A. 
piliferum, epiphytic on encrusting corallines and Peyssonnelia spp., can be observed 
throughout the year. Some specimens were also recorded in June 1994 on rhizomes of 
the seagrass Posidonia oceanica (Linnaeus) Delile, collected at 10 m, 17 m and 21 m 
depths in several sites on Elba Island. Thalli of A. piliferum are up to 15 mm long and 
consist of prostrate axes, attached to the substratum by multicellular rhizoids, with 
unattached erect tips, In fully developed parts of the plant axial cells are up to 250 pm 
long and 70 jum broad, and up to 7-8 times longer than broad. Every axial cell bears 
two opposite erect whorl-branches, alternately branched; whorl-branches of adjacent 
axial cells are decussately arranged. Whorl-branches are 200-450 um long; they are 
formed of 10-11 cells and bear one — to many-celled first order branchlets (up to 
300 um long) (Fig. 6). Occasionally a pair of opposite first-order branchlets is borne by 
the second cell of the whorl-branches (Fig. 7). First-order branchlets bear abaxial, 
usually 2 or 3-celled, second-order branchlets, which can be provided with ovoid gland 
cells. Gland cells are borne on the adaxial side and rest on two cells (Fig. 8). One or 
two hyaline hairs, up to 200 um long, are present on many terminal cells; if only one 
hair occurs, it is slightly eccentric and the apical cell shows a trace of the other hair, 
previously fallen, The abundance of hyaline hairs seems to exhibit a seasonal variation; 
in thalli of A. piliferum from Livorno these structures appear more abundant in autumn 
and winter. Reproductive structures have never been observed in Tuscan specimens of 
this species. Vegetative features of A. piliferum were first illustrated by Cormaci & Furnari 
(1987), who described this species from material collected at Capo Passero (South- 
eastern Sicily, Italy). Later this species was collected again in several areas of Southern 
Italy (Cormaci & Furnari, 1988; Cormaci et al., 1992; Giaccone et al., 1992; Alongi et 
al., 1993; Scammacca er al., 1993; Abdelahad & Cantasano, 1995; Cecere et al., 1996), 
at Alicante, Spain (Boisset Lopez, 1991) and the Balearic Islands (Sala et a/., 1993). 

Following the current interpretation of Antithamnion, 7 species belonging to 
this genus are known for the Mediterranean Sea (Cormaci & Furnari 1989; Velaque & 
Seridi, 1991; Curiel et al., 1996). Among them 4. piliferum and A. ogdeniae Abbott are 
the only two species which show development of alternate-distichous first-order 
branchlets; records of A. antillanum Borgesen (Boudouresque & Verlaque, 1976; 
Barceló, 1987) must be referred to A. ogdeniae (Verlaque, 1990). Morphological 
features that distinguish 4. piliferum from A. ogdeniae were discussed by Cormaci & 
Furnari (1987) and Verlaque (1990); of these the presence of opposite first-order 
branchlets in the lower parts of the whorl-branches has generally been considered a 
distinctive character of A. ogdeniae, In fact this feature, occasionally reported by other 
authors (Boisset Lopez, 1991), has been repeatedly observed also in Tuscan specimens 


Source : MNHN, Paris 





Figs 6-7. Antithamnion piliferum Cormaci et Furnari (Calafuria, 2 January 1996, -15 m). Fig. 6. 
Detail of some whorl-branches. Scale: bar = 50 um. Fig. 7. Whorl-branches bearing a pair of 
opposite first-order branchlets, Scale: bar = 50 pm. 
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Fig. 8. Antithamnion piliferum Cormaci et Furnari (Calafuria, 2 January 1996, -15 m). Detail of 
two gland cells. Scale: bar = 10 pm. 


of A. piliferum. In numerous plants (particularly those collected on P. oceanica 
rhizomes) a few whorl-branches bear opposite branchlets in the lower parts, but in 
other specimens opposite branchlets are more abundant and present in many fully 
developed whorl-branches; all the intermediate forms between these two extremes can 
be observed. So, in Tuscan specimens of A. piliferum, this feature appears to be quite 
variable and we think that a low taxonomic value should be given to it. The record of 
A. ogdeniae for Livorno in Airoldi et al. (1995) should be referred to specimens of A. 
piliferum with predominantly opposite first-order branchlets. 


Laurencia glandulifera (Kiitzing) Kiitzing 


Specimens of L. glandulifera were collected on several occasions in the low 
littoral of the rocky shore at Calafuria (south of Livorno), where they form small 
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Fig. 9. Laurencia glandulifera (Kiitzing) Kitzing (Calafuria, June 1995, low littoral). Habit. Scale: 
bar = 4 mm. 


isolated patches, bright orange to deep red in colour; in this locality L. glandulifera is 
more abundant and better developed in spring and summer months. The parasitic red 
alga Erythrocystis montagnei (Derbés et Solier) Silva frequently occurs in the apical pits 
of this species; sometimes Janczewskia verrucaeformis Solms-Laubach has been found 
growing on the erect axes. Tetrasporangial plants of L. glandulifera were also observed 
in May 1996 in the sublittoral fringe on a jetty at Capo Enfola (Elba Island). Plants 
are 20-60 mm tall. From a primary discoid holdfast several erect and decumbent axes 
arise. Axes are terete, about 1 mm in diameter, and bear irregularly to subverticillately 
arranged branches; the branches usually bear many short branchlets, with wart-like 
ultimate branchlets subverticillately disposed (Fig. 9). Outer epidermal cells are 
polygonal, 50-100 1m long and 40-70 um broad, and in transverse section are 
isodiametric to slightly radially elongated. Secondary pit connections occur between 
outer cortical cells; these show spherical hyaline bodies (corps en cerise) in living 
material and are clearly protruding in the apical parts of the thalli. Tetrasporangial 
branchlets are clavate, up to 700 ym broad in their widest part (just below the apices) 
(Fig. 10). Tetrasporangia are cut off abaxially from pericentral cells. Mature sporangia, 
100-120 um in diameter, are tetrahedrally divided; their arrangement is parallel to the 
central axis of the branchlets (Fig. 11). Cystocarps are usually abundant on female 





Source : MNHN, Paris 


232 NEW CERAMIALES FOR THE NORTH-WESTERN MEDITERRANEAN 





Figs 10-11. Laurencia glandulifera (Kiitzing) Kiitzing (Calafuria, June 1995, low littoral). Fig. 10. 
A tetrasporangial axis. Scale: bar = 1 mm. Fig. 11. Detail of a tetrasporangial branchlet showing 
the parallel arrangement of tetrasporangia. Scale: bar = 175 pm. 


plants and are borne laterally near the tips of ultimate branchlets, singly or in clusters 
(Fig. 12). Mature cystocarps are sessile, urceolate, 500-700 um in diameter and contain 
clavate carpospores 100-150 um long and 30-50 um broad (Fig. 13). Spermatangial 
thalli have not been observed. 

Outside the Mediterranean L. glandulifera has been reported for several 
regions (Cecere et al., 1996 and references therein; Silva ef al., 1987). In the 
Mediterranean this species has been collected with certainty only twice since its 
description (Kützing, 1849): at Rovinj, Adriatic Sea (Saito, 1985) and Cheradi Islands, 
Tonian Sea (Cecere et al., 1996). The occurrence of this species along Tuscan shores 
extends the known distribution of L. glandulifera in the Mediterranean; moreover, 
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Figs 12-13. Laurencia glandulifera (Kützing) Kützing (Calafuria, June 1995, low littoral). Fig. 12. 
Apex of a female gametophyte bearing cystocarps. Note the parasite Erythrocystis montagnei in 
the apical pits (arrowhead). Scale: bar = 330 pm. Fig. 13. Detail of a cystocarp. Scale: bar = 
370 um. 
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because previous reports referred only to tetrasporangial thalli, cystocarpic plants are 
recorded for this species for the first time. We agree with Cecere et al. (1996) that L. 
glandulifera could be more widely distributed in the Mediterranean since it has been 
generally regarded as a synonym of L. paniculata (C. Agardh) J. Agardh (Hauck, 1885; 
Preda, 1909), from which, however, it differs in the occurrence of secondary 
pit-connections, the absence of outer cortical cells which are palisade-like in transverse 
section and the parallel arrangement of tetrasporangia. Therefore, several Mediterra- 
nean records of L. paniculata may refer to specimens of L. glandulifera and further 
studies are needed to obtain a more detailed knowledge of the geographical distribution 
and the ecology of the latter species in the Mediterranean Sea. 


Laurencia minuta Vandermeulen, Garbary et Guiry subsp, scammaccae Furnari et 
Cormaci 


Leaves of P. oceanica epiphytized by L. minuta subsp. scammaccae were 
collected in June 1994, at depths ranging from 10 m to 24 m, along the southern shores 
of Elba Island. Thalli of L. minuta subsp. scammaccae consist of 1-2 erect axes, up to 
5 mm tall, arising from a discoid holdfast. Erect axes are club-shaped and widest just 
below the apices, becoming narrower at their base; they are poorly ramified, usually 
showing a few short branches near the apices (Fig. 14), Outer cortical cells are 
polygonal and commonly show secondary pit connections (Fig. 15); in transverse 
section they appear more or less isodiametric (Fig. 16). Often, in apical parts, outer 
cortical cells have projecting cell walls; this feature is more evident in fertile specimens. 
Lenticular thickenings occur abundantly in cell walls of inner cortical cells and 
medullary cells (Fig. 17). Some female gametophytes bearing cystocarps were observed; 
cystocarps are ovoid, 400-600 um in diameter, generally borne near the apices. Mature 
carpospores are clavate or ovoid, up to 150 im long and 50 um broad (Fig. 18). 

L. minuta was described by Vandermeulen et al. (1990) from specimens 
epiphytic on the seagrass Halophila stipulacea Ascherson in the Gulf of Aqaba (Red 
Seca). The subspecies scammaccae, which seems to differ only in the occurrence of 
lenticular thickenings in the medullary cells, was described by Furnari & Cormaci 
(1990) for plants from Capo Passero (South-eastern Sicily), and later recorded in other 
localities of Sicily (Serio £ Pizzuto, 1992; Alongi er al., 1993; Scammacca et al., 1993), 
in the Ionian Sea (Cecere et al.. 1996) and Spain (Boisset & Aranda, 1992). Tuscan 
thalli appear very similar to those of the type locality and live on the same substrate 
(leaves of P. oceanica). 
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Figs 14-18, Laurencia minuta Vandermeulen, Garbary et Guiry subsp. scammaceae Cormaci et 
Furnari (Punta del Nasuto, Elba Island, 12 June 1994, -21 m). Fig. 14. Habit of some thalli. Scale: 
bar = 1 mm. Fig. 15. Surface view of the outer cortex. Scale: bar = 40 um. Fig. 16. Transverse 
section of a plant (basal part of the thallus). Scale: bar = 50 um. Fig. 17. Longitudinal section, 
showing lenticular thickenings. Scale: bar = 100 um. Fig. 18. Schematic detail of a cystocarp. 
Scale: bar = 65 um. 
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ABSTRACT — Based on herbarium studies, eight charophytes are reported from Greenland: 
Nitella flexilis, N. opaca, Tolypella canadensis, T. nidifica f. groenlandica nov. form., Chara 
canescens, C. contraria, C. globularis, C. globularis f. bulbillifera nov, form. and C. delicatula. In 
addition Chara baltica has been reported in the literature. The total number of known species is 
therefore nine. Of these 9 species five are common in Europe and North America; one (C. 
canescens) has its main distribution in Europe with a few finds in Northeast America; another (T. 
canadensis) has a northern amphi-atlantic distribution; a third (C. baltica) has its main distribution 
in Europe and is found in a few localities in South America. One species (T. nidifica) has a 
European distribution only. The early immigration of charophytes to Greenland and the 
development of early bird migration routes in this direction lead us to believe that the charophyte 
flora of Greenland has more affinity to Europe than to North America. Some ecological factors 
are discussed below for each of the species. 


RÉSUMÉ — L'étude de divers herbiers montre que huit espèces de Charophytes sont connues au 
Groénland: Nitella flexilis, N. opaca, Tolypella canadensis, T. nidifica f. groenlandica f. nov., Chara 
canescens, C. contraria, C. globularis, C. globularis f. bulbillifera f. nov. et C. delicatula. De plus, 
Chara baltica y est déja mentionné dans la littérature. Au total, le nombre d'espèces est donc de 
neuf. Parmi celles-ci, cinq sont communes à la fois en Europe et en Amérique du Nord, l'une 
d'elles (Chara canescens) possédant sa distribution principale en Europe, avec en outre, quelques 
stations au Nord-Est de l'Amérique. Une autre (T. canadensis), possēde une distribution 
nord-amphi-atlantique, une troisiéme (C. baltica) est principalement répartie en Europe avec 
quelques localités en Amérique du Sud. Enfin, une espéce (T. nidifica) n’est connue qu'en Europe 
seulement. L'immigration primitive des Charophytes vers le Groénland, associée au développe- 
ment des voies de migration aviaires vers ce pays, nous conduit à estimer que la flore des 
Charophytes du Groënland possède une plus grande affinité avec la flore d'Europe qu'avec celle 
de l'Amérique du Nord. Enfin, divers facteurs écologiques ont été examinés pour chacune des 
espèces citées. 








KEY WORDS: Charophytes, Characeae, Chara, Nitella, Tolypella, Greenland, ecology. 
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INTRODUCTION 


Greenland is the largest island in the world, situated in the Northern Atlantic, 
extending from c. 60° N to c. 83° N. The climate is characterised by relatively low 
temperatures, with the July isotherms between 5-10°C in South Greenland. In spite of 
this surface temperatures of waters have been measured up to c. 20°C in the same area 
(Roen, 1971; Fredskild, 1992). Most of the island is covered with ice, but in the ice-free 
parts of coastal areas there are plenty of ponds and lakes of different sizes and depths. 
All these waters are ice-covered in winter, and therefore the ice-free period in the 
summer will determine the vegetative season and be a factor of biological importance 
for the life in the lakes, The ice-free period is 6 months in South Greenland and in West 
Greenland, 4 months in Godthb (64° N), and 2% months in Umanak (70,5° N) 
(Rgen, 1971). Another important ecological factor is the ice-thickness. In many ponds 
the ice is relatively thick and the vegetation in shallow water is often damaged by the 
movements of the ice. This is a general problem for the limnophytes. Several salt lakes 
can be found on the west coast of Greenland. Such lakes are interesting as many species 
of charophytes prefer brackish water. At the head of Sondre Stromfjord one can find 
several such lakes, with variable salt contents. A short outline of the known phycology 
of Greenland is given by Hansen (1985). This article is based on material collected in 
Greenland mostly during the last 30 years. The collections done by Dr Bent Fredskild, 
Botanical Museum, Copenhagen have been especially valuable. Material of the 
charophytes studied here is deposited in the National Museum of Natural Sciences, 
Ottawa (CAN), Botanical Museum, University of Copenhagen (C) and in Botanical 
Museum, University of Oslo (O). 


OBSERVATIONS 


Our knowledge on the charophyte-flora of Greenland is still incomplete, and 
only based on herbarium studies and information in different botanical articles. These 
are: Braun & Nordstedt (1882), Hartz (1898), Kruuse (1912), Porsild (1935), Fredskild 
(1973, 1992). So far, no charophytes have been found in the hot springs of Greenland 
(Halliday et al., 1974), contrary to Iceland and Svalbard (Langangen, 1972, 1979). The 
localities are given as stated on the herbarium labels, and all ecological information 
found on these labels have been extracted. 

The species of charophytes found in Greenland are listed below. 
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Species found in different herbaria 


Nitella flexilis (L.) C. Agardh 
Three localities in Greenland (Fig. 1). 


1. South Greenland: Kugssuaq: 13 July 
1964. Lat. 60%16' N, Long. 44°43’ ۰ 
Leg. Carlo Hansen, Peter Milan Petersen, 
Tem Smitinand (C). Specimens up to 7 
cm high. Richly fertile, antheridia 
500 um, oogonia 600 rm. No ripe oospo- 
res. With sterile Coleochaete scutata Bréb. 
on internodia. 
2. South Greenland: Igaliko, 3 August 
1937. Lat. c. 61%00' N, Long. c. 45°30’ W. 
Leg. Johs. Gróntved (C). Specimens up to 
9 cm long. Relatively rich fertile, mostly 
with oogonia, only few antheridia. A few 
brown oospores were found. 
3. West Greenland: Sendre Isortog. 1977. 
Lat. 65°30’ N, Long. 52°10’ W. Leg. Sune 
Holt (C). Specimens up to 10 cm long. 2-3 
whorls, with internodes 3-4 cm. One 
fertile head with mostly unripe oogonia. 
Only one antheridium was found, 500 jum 
in diameter. 

=" Comments: The species has also been 
A NAN, reported from West Greenland: God- 
Figure 1. e Known distribution of Nitella thûbsfjord, Lake at Itivnera (Fredskild, 
flexilis in Greenland. * N. opaca vel flexilis. 1973), but this find is not confirmed by 

any herbarium specimens. Nitella flexilis 

is undoubtedly more common. Nitella flexilis is a widespread species, common in 
Europe, and also found in parts of North America (Corillion, 1957), including insular 
Newfoundland (Mann, 1989). The species is also known from Iceland (Langangen, 
1972). 
The map in Wood (1967) shows that the northernmost localities of Nitella flexilis are 
situated in Newfoundland, but this Nitella flexilis is based on another species concept 
(Wood, 1965) which include many so called microspecies (e.g. N. opaca, see later). 
Nitella flexilis is known to haye a broad ecological amplitude and is therefore 
well-known from “cold” areas. Kashimura (1960) showed under experimental condi- 
tions that the species developed best at low temperatures, with the best growth of the 
gametangia at 5-10°C. This was also confirmed by observations in different lakes, 
where gametangia were never found in summertime. 

In some lakes, probably with unfavourable conditions (temperature) one can 
find only sterile specimens which must be named Nitella flexilis vel opaca. This because 
the two species can only be separated in fertile status, since Nitella opaca is dioecious 
and N. flexilis is monoecious (Olsen, 1944; Moore, 1986). In the Copenhagen 
herbarium there are four collections of sterile Nitella opaca vel flexilis. The four 
localities are: 
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1’. West Greenland: Holsteinsborg, Vandsgen (“The Water Lake”): 21 August 1975. 
Lat. 66°56’ N, Long. 53°40’ W. Leg. Bent Fredskild (C). The lake is described in Roen 
(1962). Specimens up to 10 cm high, 

2'. West Greenland: Holsteinsborg, Akugdleg, “Boreseen”: 29 July 1978. Lat. 
66°55’ N, Long. 52°18’ W. Leg. Bent Fredskild & Peter Friis Moller (C). Altitude of the 
lake is 85 m., depth of growth 2.5 m. Specimens up to 20 cm high. 

3°. West Greenland: Nordre Isortog, Arnag gavdlunāg: 13 September1956. Lat. 
67°16' N, Long. 53°23 W. Leg. Tyge W. Bócher (C). Small, tiny specimens. 

4’. East Greenland: Scoresby Sund, Rypefjord, SW-coast. 1958. Lat. 71°02' N, Long. 
27°45' W. Leg. S. Legaard (C) (Legaard, 1960). The altitude of the lake is c. 100 m. 
Coarse specimens. 


Nitella opaca C. Agardh 
Two localities in Greenland (Fig. 2). 


1. South Greenland: Igaliko, 31 July 1937. 
(Lat. c. 61°00' N, Long. c. 45%30' W). 
Leg. Eilif Dahl (O). Coarse, well devel- 
oped specimens, broken. Oogonia well 
developed in many specimens, but most 
of them are white and immature, One 
black oospore was found. 

2. West Greenland: Nordre Stremfjord, 
Sofies Havn (Lat. 68°21'N, Long. 
51°06’ W). Leg. A. Berlin (C) (Bócher, 
1954: 299). We have not seen specimens. 
Comments: Nitella opaca has also been 
found in several lakes in Iceland (Langan- 
gen, 1972) and is quite common in insular 
Newfoundland (Mann, 1989). The species 
is also common in the British Isles 
(Moore, 1979). Nitella opaca has an ecol- 
ogy similar to Nitella flexilis, Chara glo- 
bularis Thuill. and C. delicatula C. Ag. 





Figure 2. Known distribution of Nirella opaca 
in Greenland. * loc. given in literature. 


Tolypella canadensis Sawa 
2 localities in Greenland (Fig. 3). 


This species has been referred to as Nitella translucens (Pers.) C. Agardh in 


different articles on Greenland botany. The herbarium specimens examined were all in 
relatively bad condition. 
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Figure 3. Known world distribution of Tolypella canadensis, See Sawa (1973) for North American 
localities and Langangen & Blindow (1995) for Scandinavian ones. 


1. West Greenland: Umanak, Innfjorden in fresh water. 11 September 1932. Lat. 
c. 70°30’ N Long.c. 51°20’ W. Leg. J. Devold. (O). Specimens more or less broken into 
small pieces. Whorls with 4-5, single branchlets, 1-2 cm long, 3-4 celled including 
mucro. The mucro consists of one or two short cells. All specimens are sterile. 

2. West Greenland: Christianshb. 18 July 1890. Lat. c. 68°50" N Long. c. 51°10 W. 
Leg. N. Hartz (C) (Hartz, 1898; Porsild, 1935; Bócher, 1954). Old, fragile specimens, 
partly broken. Some plants up to 20 cm high, with up to 7 whorls, with 4-5 once-forked 
(single) branchlets and internodes to 2-3 cm long. Some branchlets with mucronate 1-2 
celled dactyls (end-cells). Other with longer cells, and short, one mucronate end-cell 
(Fig. 4). All specimens are sterile. 

The species has also been reported from Kap Herring (sea in the western part 

of Amaka in East Greenland) by Kruuse (1912). We have not seen any specimens, and 
as the determination is doubtful, this locality is not marked in figure 3. 
Comments: Specimens studied here are all in bad condition, but they have all the 
taxonomic details typical for sterile members of the genus Tolypella: branchlets of 
simple type, being progressively shorter and thinner toward the apex; monopodial 
arrangement of the branchlets; two or more branches from the whorls (Groves & 
Bullock-Webster, 1920; Allen, 1950). When Hasslow (1939) described this taxon for the 
first time he named it Nitella mucronata (A. Braun) Miquel f. haplophylla Hasslow, 
which refers to the superficial similarity with this species. It has later been described as 
a new species to science by Sawa, based on material from Canada (Sawa, 1973). 
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Figure 4. Tolypella canadensis 
collected in Christianshāb, 
Greenland, in 1890. a. End of 
branchlets with mucronate 
end-cells. Scale 350 pm (left) 
200 um (right). b. Two bran- 
chlets of divergent form. Scale 
2mm. 


In Greenland and in Scandinavia 
the species has been found in oligotro- 
phic waters. In the two Scandinavian 
localities it is mostly found in lakes 
with some turbulent water. It seems to 
prefer fine sandbottom, waters poor in 
electrolytes and pH around 7.0. The 
waters are also relatively “cold”, 
which is also the case in Greenland. 
Both Canadian and Scandinavian 
specimens are fertile, in contrast to 
specimens from Greenland, which are 
all sterile. This can perhaps be 
explained by lower temperatures and 
shorter vegetation period in Green- 
land. The specimens from Greenland 
fits with f. glomdalensis (Langangen, 
19934). 


Tolypella nidifica Leonh. f. groenlandica nov. form. 
Only one locality in Greenland (Fig. 5). 








Figure 5. Known distribution of Tolypella nidifica in the northern Hemisphere. For localities out 
of Greenland, see Corillion (1957) and Moore & Greene (1983). 


Source : MNHN. Paris 


THE CHAROPHYTES OF GREENLAND 245 


1, West Greenland: Sondre Stromfjord, Brayaso: 27 August 1977. Lat. 66°59’ N, Long. 
51°02’ W. Leg. Bent Fredskild (C). Two small specimens, with the mother-oospores 
still attached, not encrusted. One of the specimens has six plants from its protonema, 
and one of these has a 6 cm long unbranched terminal process, | mm broad. 
Protonemal internode up to 2 cm long, 5 or 6 fertile heads, each with 3-4 whorls, 
Internodes to 2 cm, and stem-diameter up to 750 jum. All whorls fertile, with 6 (more?) 
short 2-3 celled branchlets, to 1.5 cm long with 2-3 celled laterals. Penultimate cells of 
branchlets usually 2x the length of the ultimate cells. End-cells obtuse. Richly fertile, 
mostly oogonia. Oogonia 1-3 at a node, 500-600 pm long (excl. coronula), 400-450 uum. 
broad, spiral cells with 8 convolutions, in many cases with swollen apex, and with 
coronula fallen off. Oospores in abundance, 350-375 um long, 275-300 im broad, 
brown to dark brown. Membrane with linear granulation parallel to the ridges. Fossae 
50-55 ym. Antheridia 275 (immature) to 450 um in diameter. 

The specimens described here, differ from the type mentioned above in many 
respects. Therefore we want to describe it as a new form. 


T. nidifica Leonh, f. groenlandica nov. form. 


Plantae parvae, Tolypella nidifica-similis. Non incrustatae, viridianae. Protonematis 
filamentum terminalis major, ad 6 cm longis, ad 1 mm brevis. Fertilia capitula formans, 
3-4 verticilla. Internodia ad 2 cm, ad 750 um diametro. Omnia verticillia fertilia, ramuli 
6, 2-3 celulares, laterales 2-3 celulares. Cellula ultima conica et obtusa. Oogonia 1-3 ad 
nodum, 500-600 jm longa (coronulis exclusis), 400-450 um lata, cellulae striae 8. 
Oosporae brunnae, 350-375 um longae, 275-300 ym latae. Fossae 500-550 um. Antheridia 
ad 450 um diametro. In lacu Brayaso in Sondre Stramfjord, Kalaallit Nunaat collegit 
Bent Fredskild. 

The locality is described in Roen (1962), who says “Along the banks there are 
growths of Potamogeton filiformis Pers. and a great many filamentous algae.” He gives 
the following chemical parameters, which indicate brackish water: specific conductivity 
3000 uS cm", pH 8.5, alkalinity 178 mg 1”, calcium 13.0 mg I", magnesium 182.2 mg 
I", chloride 1240.0 mg I". It would be of great interest to survey this locality closer for 
charophytes. 

Tolypella nidifica is a brackish water species, and the find in Greenland is very 
interesting. Tolypella nidifica is a species only found in Europe and northern Africa 
(Corillion, 1957). In Greenland there are many potential salt lakes where this species 
can be found, especially in inland fjord heads, In Newfoundland, Mann (1994) has 
found Tolypella glomerata Leonh. which is a similar species. Oospores of Tolypella 
have recently been found by Eisner et al. (1995) in the same area, in lake 31, near to 
Mt. Kegelen and dated to 4,000-3,000 B.P. After this time Tolypella disappeared from 
this lake, but has survived in other lakes. This indicates a much wider distribution of 
the species in this period. Tolypella seems able to adapt very well to extreme localities 
(low temperature, high salt content, etc.), by rapid development e.g. by producing 
fruiting structures very fast (Mann, 1994), by producing ripe oospores after three 
months of growth (Moore, 1986), and keeping the protonemal terminal process as the 
main photosynthetic organ as do the specimens studied from Greenland. This is a 
survival strategy which is known from several species, like Tolypella normaniana 
Nordstedt in Norway (Langangen, 1994), T. antarctica (A. Braun) R. Corillion in 
Kerguelen Island (Corillion, 1982; Corillion & Reviers, 1985) and T. salina R. Corillion 
in France and Spain (Corillion, 1960: Comelles, 1986). Among the Greenland 
limnophytes there is only one endemic taxon, Potamogeton pusillus (Mūll.) Leonh. 
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subsp. groenlandicus (Fredskild, 1992). The speciation of this taxon must have taken 
place during Holocene, as it could not survive any glaciation. A similar development 
can be applied on Tolypella nidifica f. groenlandica. Further investigations are necessary 
for deciding whether this taxon should have subspecies or species rank. As the 
Greenland specimens were fertile with ripe oospores, this indicates a well adapted taxon 
as well as favourable conditions in the lake. 


Chara canescens Desv. & Lois. 
Only one locality in Greenland (Fig. 6). 





Figure 6. Known distribution of Chara canescens in N,W. Europe and N. America. For localities 
out of Greenland, see Robinson (1906), Corillion (1973) and Langangen (1972). 


1. The location of this collection is doubtful. On the label (C) is written: “Chara spec. 
inter Conferv. Wormskioldii e Grónlandia". This means: a Chara mingled with 
Conferva wormskioldii Mertens ex Horneman (now Urospora wormskioldii (Mertens) 
Rosenvinge) from Greenland. Collector, locality and date are not given on the label. 
Only one single specimen. 36 mm high. Diameter of stem 400 um. 5 internodes, | mm 
(top), 2.8 mm, 3.8 mm, 4 mm and 5 mm (lowest). Cortex normal haplostichous, with 
spine-cells on all rows. Spine-cells 200-350 pm long. Stipulodes developed in two rows, 
cells to 250 um long. In each whorl 5-7 branchlets, length up to 5 mm and 1.2 x as long 
as internode. Number of segments on each branchlet 3-4. End-segment with 2-3 cells 
up to 1 mm long. End-cell short acute. Bract-cells and bracteoles of equal length, 
300-500 jm, slightly shorter than oogonia. Only female plants. Relative rich fertile, but 
no mature oogonia (only white), 450 um long. 

Comments: Conferva wormskioldii was described as a new species in Horneman (1816). 
The description was made on specimens collected by Wormskiold around Godthb in 
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1812 (Burrows, 1991). Wormskiold travelled along the westcoast from the isle of Disko 
at 69° N to Julianehab at 61” N in the years 1812-1813 (Warming, 1890; Hansen, 1985; 
Jessen, 1987; T.Christensen, 1991). The condition of the studied specimens indicates 
that they are collected in the late summer or autumn, and as Wormskiold in autumn 
1812 was in the Godthab area and in the autumn of 1813 in the Fredrikshab area, the 
charophyte may have been collected in one of these areas. We know that he sent 
material to Hornemann in Denmark already in September 1812, which was mate- 
rial from Godthab (Jessen, 1987). The herbarium label is written by Hornemann in 
Denmark. Conferva wormskioldii is marine, but can be found in brackish water as well 
(Burrows, 1991). Chara canescens is a brackish water species (Stroede, 1933; Olsen, 
1944) and can potentially be found in salt lakes on the west coast (e.g. Sondre 
Stromfjord). Chara canescens is found in Europe, in the north-eastern part of North 
America (Robinson, 1906; Corillion, 1973) and Newfoundland (Mann, 1989). The 
species is also reported from Svalbard (Langangen, 1972). As the species is richly 
fertile, it must have grown under good conditions. 


Chara contraria A.Br. ex Kützing 
Only one locality in Greenland (Fig. 7). 





Figure 7. Known distribution of Chara contraria in N.W. Europe and N.E. America. For localities 
out of Greenland, see Corillion (1957), Moore (1979) & Mann (1989). 


1. West Greenland: Sondre Stromfjord, Lake Jean: 27 August 1977. Lat. 67°00’ N, 
Long. 50°58’ W. Leg. Bent Fredskild (C). Specimens up to 6 cm high. Strongly 
encrusted. Cortex diplostichous, tylacanthous. Diameter of stem 600 um. Spine-cells 
solitary, to 300 um long. Stipulodes short, in two rows. Branchlets to 8 mm long, 
varying from 0.5x to Ix length of internodes. Bracteoles and anterior bract-cells about 
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equal in length to the oogonium. Posterior bract-cells papillate. Very rich fertile with 
ripe, black oospores on lower, short branchlets. Length of ripe oospores 600 um. The 
specimens studied formed small bushes, mingled with mosses. The “Lake Jean” is 
situated c. 250 m above sea level. 

Comments: Chara contraria is a cosmopolitan species (Corillion, 1957; Wood & 
Imahori, 1959). It is frequently dispersed throughout Europe (Corillion, 1957) and 
common in the British Isles (Moore, 1979), In the relevant parts of North America it 
is reported from Quebec and insular Newfoundland in Canada (Robinson, 1906; 
Mann, 1989) (Fig. 7). This species seems to prefer alkaline waters with a high content 
of calcium (lime-rich), and is therefore generally highly encrusted (Olsen, 1944; Langan- 
gen, 1974; Mann, 1989), Specimens with slightly or lack of encrustation are known (Lan- 
gangen, unpublished data; Mann, 1989). The species is in general reported from fresh 
water, but records from slightly brackish water are known (Stroede, 1933; Langangen, 
unpublished data from Northern Norway, 1993b). The heavy encrustation of the speci- 
mens from “Lake Jean”, suggests a calcium rich lake. This is not common in Greenland. 
Unfortunately we do not have chemical measures from this locality. Another interesting 
fact is that the species is very fertile and has been found with ripe oospores. Chara contra- 
ria is a species well adapted to low temperatures (Corillion, 1957), and it is found in high 
altitudes (3700 m in South America, Braun & Nordstedt, 1882) and in far north localitiesin 
Norway (Langangen, 1974). The find of this species in Greenland is very interesting, 
as it provides a link between the European and the American areas of distribution. 


Chara globularis Thuill. (= C. fragilis Desv.) 
10 localities in Greenland (Fig. 8). All specimens studied are slightly encrusted. 


1. West Greenland: Sondre Stromfjord, 
lake just W of Mount Keglen. 1 August 
1977. Lat. 67702 N, Long. 50°33’ W. 
Leg. Bent Fredskild (C). Specimens 20-30 
cm high. Some fertile specimens, but no 
ripe oospores. Bracteoles shorter or as 
long as the oogonium. Anterior bract- 
cells shorter than oogonium and posterior 
bract-cells papillate. 

2. West Greenland: Sondre Stromfjord. 
July 1942. Lat. 66°56’ N, Long. 50°50’ W. 
Leg. A. E. Porsild. (CAN) (Bócher, 1954). 
Only a small amount of material. Speci- 
mens up to 9 cm in length. Lightly 
encrusted. Sterile. There is a fine pale- 
brown sandy substrate on the “roots”. 
3, South Greenland: Tasiussaq, in a pond, 
2 September 1985. Lat. 61°09’ N, Long. 
45°40' W. Leg. Jon Feilberg (C). Speci- 
mens 20 cm high. Branchlets up to 2 cm 
long, 1-2x length of the internodium. 
Anterior and posterior bract-cells papil- 
late. Bracteoles as long as the oogonium. 
Slightly fertile, undeveloped gametangia. 





Figure 8. Known distribution of Chara globu- 
laris in Greenland. 
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4. South Greenland: Lake west of Qagssiarssuk, 5. July 1970. Lat, 61°09" N, 45°33’ W. 
Leg. Bent Fredskild (C). Specimens up to 25 cm high. Sterile. In association with Chara 
delicatula. Sterile Coleochaete scutata on the stem. 

5. South Greenland: Lake 1.5 km west of Qagssiarssuk (Tunugliarfik-fjorden). 29 June 
1962. Lat. 61°09’ N, Long. 45°32’ W. Leg. Bent Fredskild. Same locality, 31 July 1962. 
Leg. Bent Fredskild (C) (Fredskild, 1992), Specimens, from June 5-6 cm high, from 
July 10 cm. Well developed bulbils on the lowest nodes. All specimens sterile. Chara 
globularis f. bulbillifera (see next paragraph). 

6. South Greenland: Lake c. 2 km NW of Igaliko (on the isthmus between Igaliko and 
Tunugliarfik). 24 July 1962. Lat. 61°01’ N, Long. 45°27’ W. Leg. Bent Fredskild (C). 
Specimens 4-5 cm high, growing in small dense tufts on sandy bottom. End segments 
of branchlets 2-4 celled, without cortex, 0.1-0.5x length of branchlet, Anterior 
bract-cells and bracteoles 2-3x longer than oogonium (immature), up to 1.2 mm long. 
Posterior bract-cells papillate. Some specimens are fertile on the youngest whorls, with 
immature gametangia. Well developed, composite rootbulbils, attaining a diameter of 
up to 2 cm. Bulbils are not often found in Chara globularis. We want to describe the 
specimens found here (Nos 4 and 5) as a new form, Chara globularis f. bulbillifera. This 
taxon corresponds with Chara delicatula var. annulata (Liljeb.) J, Groves & G.R. 
Bullock-Webster, which has similar bulbils. The bulbils are an important vector for 
vegetative reproduction which is presumed to be of adaptive value in these regions. 


Chara globularis Thuill. f. bulbillifera nov. form. 


Plantae ad 4-5 em altae. Bulbilla radicum, ad 2 cm diametro. 

7. South Greenland: Hestesporsa, 8 August 1988. Lat, 60°53’ N, Long. 45?18' W. Leg. 
Bent Fredskild (C). Specimens 5-6 cm. Slightly fertile, with small, undeveloped 
gametangia. Most specimens are sterile. Other species in the lake are Myriophyllum 
alterniflorum DC. and Potamogeton gramineus L. Altitude c. 110 m above sea level. pH 
= 7.7 and specific conductivity 112 uS cm", 

8. South Greenland: Lake east of Sondre Igaliko, 3 August 1988. Lat. 60°54’ N, Long. 
45°14’ W. Leg. Bent Fredskild (C). Specimens up to 15 cm high. Sterile. Other species 
found in the lake are Myriophyllum alterniflorum, Potamogeton filiformis Pers, and P. 
gramineus L. Altitude c. 230 m above sea level. pH = 7.6 and specific conductivity 
72 uS cm”, 

9. South Greenland: Skyggesø, 8 August 1988. Lat. 60°51' N, Long. 45°22' W. Leg. 
Bent Fredskild (C) (Fredskild, 1992). Specimens 7-8 cm high. Sterile. Other species 
found are Potamogeton gramineus and Hippuris vulgaris L. Altitude c. 50 m above sea 
level. pH= 7.7 and specific conductivity 85 LS cm”. 

10. South Greenland: Lake at Akugdlit (Loc. E 3 in Fredskild, 1992), We have not seen 
specimens from this collection. 

Comments: Chara globularis is the most common charophyte in Greenland. It is only 
found on the south and westcoast north to Sondre Stromfjord (Fig. 9). The species is 
common in Europe and parts of North America (Corillion, 1957, 1973). It is also found 
on Iceland (Langangen, 1972) and on Newfoundland (Mann, 1989). Chara globularis 
is well known from oligotrophic lakes, normally with a low content of lime which also 
seems to be the case in Greenland. pH is measured in the range 6.4-7.7 and specific 
conductivity in the range 57-112 uS cm” (observations on the labels and Fredskild, 
1973). The locations are situated from 50 to 230 m above sea level. In Greenland Chara 
globularis is found in waters with Potamogeton gramineus, P. filiformis, Myriophyllum 
alterniflorum, Hippuris vulgaris and Chara delicatula. This agrees well with observations 
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elsewhere (Olsen, 1944; Corillion, 1957). The specimens studied were generally well 
developed, up to 25 cm in height. The fructification was generally poor, and fertile 
specimens were only found in 4 localities. This can be due to low temperatures or too 
short growth periods, Karling (1924) has shown experimentally that Chara globularis 
can develop gametangia at low temperatures (2-7° C) under continuous illumination. 


Chara delicatula C. Agardh 
Only one locality in Greenland (Fig. 9). 


1. South Greenland: Lake west of Qags- 
siarssuk. 5. July 1970, Lat. 61°09’ N, 
Long. 45°33’ W. Leg. Bent Fredskild (C). 
Coarse specimens, up to 20-25 cm long. 
Sterile. There are three collections from 
this locality. The determination has been 
done on the following terms: Specimens 
with slightly swollen but not elongated 
stipulodes in upper series and isostichous 
cortex have been named Chara globularis, 
and specimens with elongated stipulodes 
in upper series and tylacanthous cortex 
have been named Chara delicatula. At 
present this is the only locality known 
containing this species. Presumably it is 
much more common. 
Comments: Many authors have treated 
Chara globularis and Chara delicatula as 
one species (Olsen, 1944; Langangen, 
1972, 1974; Moore, 1986), while other 
have treated them as two species (Migula, 
1897; Groves & Bullock-Webster, 1924; 
Corillion, 1957). Because of the confused 
taxonomy of this species, its distribution 
Figure 9. Known distribution of Chara delica- is only known in part. In insular New- 
tula in Greenland. foundland it is the most common Chara 
(Mann, 1989). It is also common in the 
British Isles (Moore, 1979; Moore & Greene, 1983). In addition it is found in Iceland 
(Langangen, unpublished data). Chara delicatula is probably widely distributed 
throughout Europe (Corillion, 1957). Its ecology is similar to Nitella flexilis and Chara 
globularis. 





Species only reported in literature 


Chara baltica Bruz. 
Only one known locality in Greenland (Fig. 10). 


This species is reported from Greenland by Braun & Nordstedt (1882), who says: 
“Nord-Amerika. Grönland (leg. Raben, in herb. Sonder). Forma internodiis valde 
elongatis, verticillis brachyphyllis clausis microcantha”. This means that this is a type 
with elongated internodes, short branchlets and with spine-cells shorter than the 


Source : MNHN, Paris 


THE CHAROPHYTES OF GREENLAND 251 








Figure 10. Known distribution of Chara baltica in the northern Hemisphere. For localities out of 
Greenland, see Corillion (1957), Langangen (1974) and Moore & Greene (1983). 


stem-diameter. Fredrik C. Raben who collected the plant, visited Greenland in 1823 
(Anonymous 1824, 1826; C. Christensen, 1924; Porsild, 1935) where he stayed from 
June to August. He traveled from Godtháb to Fredriksháb, and visited many areas 
around and between these two places (Anonymous, 1924, 1926). Without having seen 
any specimens, it is most reasonable to guess that the species was collected in late July 
or in August when he was in the area of Fredrikshab. 

Chara baltica is a brackish water species common in the Baltic Sea and found 
scattered along the European coasts to North-Africa (Corillion, 1957, 1973; Garcia, 
1993). In the British Isles the species is found in southern England, in the Orkney 
Islands and in the Shetland Islands (Moore & Greene, 1983) (Fig. 10). The finds of 
Chara baltica in Greenland and Bolivia (the Titicaca Lake) (Braun & Nordstedt, 1882) 
and in Brazil (Hasslow, 1934) have not been accepted by several authors, as no 
specimens have been found (Wood, 1965; Bicudo, 1977 and Garcia, 1993). The species 
has recently been found and described from three new localities in Argentina (Garcia, 
1993). If the find of Chara baltica in Greenland is correct, and we do believe this is so 
as the determination was made by Braun himself, it is most probably found in the area 
around Fredrikshab and not on the east coast as proposed by Corillion (1957). If this 
is correct, the species has an amphi-atlantic distribution without reaching the North 
American continent. The finds in Argentina can therefore most reasonably be 
explained by long distance dispersal by birds. Some phanerogames are known to have 
a similar distribution, e.g. Carex arctogena H. Sm. (Nordal, 1985). 
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DISCUSSION 


This paper gives a preliminary report on the charophytes of Greenland. 
According to ecological criteria the species can be grouped in three categories: 

1, Oligotrophic species: Nirella flexilis, N. opaca, Tolypella canadensis, Chara globularis 
and Chara delicatula. All these species have wide ecological amplitudes for most 
physical and chemical parameters (Olsen, 1944; Langangen, 1972; Mann, 1989), and 
the Greenland finds correspond with these facts. 

2. Species found in lime rich lakes: Chara contraria. The correlation between the lime 
content of the localities and the occurrence of this species is well documented 
(Langangen, 1972; Mann, 1989). 

3. Brackish water species: Chara canescens, (Chara aspera, not found, but is probable), 
C. baltica (literature) and Tolypella nidifica f. groenlandica. The two Chara species have, 
as in the case of Tolypella, most probably been found in a salt lake or in a brackish 
water lagoon on the west coast (e.g. Godtháb) or in one of the many salt lakes in 
Sondre Stromfjord (Bócher, 1949, 1959; Roen, 1971). 

The charophytes are generally found in the continental, low Arctic interior of 
Greenland (Fredskild, 1992) with only one exception: Holsteinsborg, where the climate 
is low-arctic, fairly oceanic. The general distribution of charophytes match the 
distribution of the low Arctic phanerogams, Menyanthes trifoliata L. and Sparganium 
hyperboreum L. (Fredskild, 1992). Of the 31 Greenland limnophytes mapped by 
Fredskild (1992), 25 are low Arctic, and of these, four grow in North America and 
Greenland and six are amphi-atlantic, These latter can be found on both sides of the 
Atlantic including Greenland. The amphi-atlantic distribution concerns all types of 
plants, including phanerogams. This kind of distribution has been much debated, 
especially in Europe (Dahl, 1958), The question is whether this distribution can be 
explained either by a land bridge (Dahl, 1958, 1991; Rognes, 1986) or by long-distance 
dispersal either by drifting ice and icebergs or by migrating birds (Nordal, 1985). For 
charophytes as for limnophytes in general both suggestions may be possible, although 
dispersal by means of birds is more probable, It has been demonstrated both by 
experiments and by observations that such long distance dispersal is possible (Vlaming 
& Proctor, 1968; Carlquist, 1974). Furthermore, it is well documented that different 
species of shore birds and waterfowls can ingest and disperse charophyte oospores over 
long distances (Imahori, 1954; Proctor 1962, 1967, 1968). 

Both direct flights in both directions across the Atlantic and shorter steps via 
Iceland and Greenland can give vital clues to explain the charophyte-flora of 
Greenland, In this connection the charophyte-flora of insular Newfoundland (Mann, 
1989) is of interest as it is similar to that of Greenland, Eleven species of charophytes 
are today known from insular Newfoundland (Mann, 1989, 1994). Most of these finds 
represent new northern and north easternmost finds in North America proved by data 
given by Wood (1967). 

The Newfoundland charophyte flora may have an origin in southern parts of 
America as proposed by Khan & Sarma (1984), but it can also be explained by 
dispersal from Europe via Greenland. This has also been discussed by Mann (1994). 
The amphi-atlantic distribution of Tolypella canadensis Sawa is perhaps a circumstan- 
tial evidence for such a suggestion (Langangen, 1993a). It seems that bird migrations 
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occur mostly from the Old World, via Iceland to Greenland and North Canada rather 
than from North America (Alerstam et al., 1986). This can be explained by the slower 
postglacial melting of the icesheet covering North America. Another factor is the 
distance to favourable wintering areas which is much shorter to the European countries 
than to similar American areas (Alerstam et al., 1986). As Newfoundland is the the 
first/last landfall for birds moving either westward from Europe via Greenland/Iceland 
and for birds travelling along the North American migration routes (Alerstam, 1990), 
many vagrants from both continents are found here. Of all vagrant shorebirds and 
waterfowls, 38% are of European origin. In addition, many regular members of the 
avifauna are of European, Greenlandic or Icelandic origin. One of the vagrants is the 
White-fronted Goose, Anser albifrons Scopoli (Montevecchi $ Tuck, 1987). Many 
species are possible vectors for dispersal of charophytes to Greenland, both shorebirds 
and geese (Salomonsen, 1971). The most common bird actually migrating from Europe 
is the White-fronted Goose which winters in Ireland and Scotland. In the spring 
migration, these birds use Iceland as a stopover site. Then they continue to the 
Denmark Strait and then cross the indland ice to western Greenland, where the many 
interesting finds of charophytes have been made in Greenland. Corresponding species 
can be found in Ireland and Scotland. Other species of birds using the same migration 
route breed in other parts of Greenland (Salomonsen, 1971). 

The deglaciation of the coastal areas of Greenland began c. 11,000 years ago 
(Fredskild, 1973). Pollen analysis and microscopic algae have shown that the ecological 
conditions were much different up to c. 4,000 B.P., with higher water temperatures, 
more alkaline lakes and consequently a much higher production of the limnophytes 
(Fredskild, 1992). Fredskild (1977, 1983, 1992) has shown that the general frequency 
of charophytes was much higher in this period, and that charophytes arrived c. 9-9,500 
B.P. These charophytes must have been of European origin. In all, fossil charophytes 
have been reported from 15 different waters. In 12 of these they are now extinct 
(Fredskild, 1992). Of 10 cored Godhábsfjord lakes, as many as 8 had charophytes in 
the pioneer stage (Fredskild, 1992). Only one of these localities has charophytes today 
(lake at Itivnera). Recently Eisner et al. (1995) have found 5,000 years old oospores of 
Tolypella and Chara in sediments in a lake in Sondre Stromfjord where they 
disappeared at about 4,000 B.P. Oospores of Nitella cf. flexilis dominate the core from 
c. 2,000 B.P. What we see today of charophytes in Greenland are presumably remains 
of an earlier much richer charophyte-flora. Oospores of charophytes have also recently 
been found of Plio-Pleistocene age (2-2,5 million years ago) in Peary Land (82°30' N) 
(Bennike, 1990). 

Of the 9 species found in Greenland, 5 are common both in Europe and 
northern America. One (C. canescens) has its main distribution in Europe with a few 
finds in Northeast America; one (Tolypella canadensis) with a northern amphi-atlantic 
distribution: one (C. baltica) mainly found in Europe and with a few localities in S. 
America; and one species (T. nidifica) with a European distribution only. This in 
addition to the early immigration of charophytes to Greenland and the development 
of bird migration routes from Europe to Greenland support the hypothesis that the 
charophytes of Greenland originally are closer to the European flora than to the North 
American. As already emphasised the charophyte flora of Greenland is presumably 
only known in parts. Information on Greenland charophytes will be of principal 
interest, as the area is in the outmost limit of the distribution of these plants, It is 
therefore important to make new and additional collections. Areas of special interest 
are the borders between the high — and low-Arctic zones and especially the many salt 
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lakes e.g. in Sondre Stromfjord and Umanak Fjord (Reen, 1971; Bócher, 1949) or 
other places. The cambro-silurian areas in the north are presumed to be too cold for 
charophytes since very few limnophytes can survive here (Reen, 1968; Fredskild, 1992), 
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SOME CHARALES 
(CHLOROPHYTA, CHAROPHYCEAE) FROM THE FAROES 


Anders LANGANGEN 


Hallagerbakken 82 b, 1256 Oslo, Norway. 


INTRODUCTION 


In connection with Characeae studies in the North-Atlantic (Langangen, 
1972; Langangen et al., 1996), the author has examined specimens of Charales from the 
Faroes found in the following herbaria: Copenhagen (C), Stockholm (S), Lund (LD) 
and Oslo (O). Føroya Náttúrugripasavn (Museum of Natural History, Torshavn) has 
no specimens of Charales collected from these islands. 


OBSERVATIONS 


Nitella opaca C. Agardh 


Plants are 5-20 cm high. Most of the specimens examined did not exceed 10 
cm. Different forms where the fertile branchlets form small, dense heads, seem to be 
common in the islands. All specimens collected in the Faroes are from July and August 
and only fertile material has been found. Ripe oospores are found both in July and 
August. 

Nitella opaca is the most common species in the Faroes. The species is also 
known from Greenland (Langangen et al., 1996), Iceland (Langangen, 1972) and it is 
common in the British Isles (Moore & Greene, 1983). 

The specimen collected in lake Saksunarvatn in Streymoy is of special interest 
as it resemble Nitella spanioclema Groves & Bullock-Webster which is found in Ireland 
(Groves & Bullock-Webster, 1924). From the quantity of filamentous algae found on 
the specimen of N. opaca, one can judge that the growth of these algae are rich, which 
again suggest that the lake could be meso-or eutrophic. In such lakes N. opaca can be 
stressed, resulting in phenotypical modifications. When Krause (1992) visited the locus 
classicus of Nitella spanioclema, he did not find the species, but only similar 
modifications of Nitella opaca, which he presumed was caused by a local climatic 
influence. It would be of interest to study the locality, lake Saksunarvatn in more 
detail, as one should expect to find interesting varieties of N. opaca there. 
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Figure 1. Distribution of Nitella opaca. e Figure 2. Distribution of Nitella flexilis. @ 
localities confirmed with specimens in herbaria. localities confirmed with specimens in her- 
localities known only from literature data. baria. 


Specimens seen from different herbaria: 1. Sandoy, in a river at Sandur C.A. 
Feilberg € E. Rostrup 18.08.1867 (LD, C) (Rostrup, 1870). 2. Sandoy, Soltuvik, in a 
creek, 28.08.1897 leg. Ostenfeld (det. Nordstedt) (C). 3. Streymoy, Kalbakbotnur 
18.07.1895 Simmons (O, LD, C) (Simmons, 1897). 4. Streymoy, Leynavatn, F. 
Borgesen (C) (Borgesen, 1899). 5. Streymoy, Kvivik, in a mountain lake, 25.08.1817 
H.C. Lyngbye (C). 6. Streymoy, in a mountain lake on Skelingsfjall, 02.08. og 
26.08.1817 H.C. Lyngbye (C). 7. Streymoy, Saksun i Saksunarvatn, 19.07.1980 D.E. 
Irvine (C). 8. Suduroy, Hvannhagi, 17.07.1897 Ostenfeld (C) (Borgesen, 1899). 9. 
Suduroy, Hvannafelli, 17.07.1817 H.C. Lyngbye (C). 

Litterature data: Borgesen (1899) also reports the species from Gróthúsvatnet 
(Sandoy) and Nordbergeidi (Suduroy). Rostrup (1870) reports it from “mountain lakes 
at the top of Hesto (Hestur)”. 


Nitella flexilis (L.) C. Agardh 
Nitella flexilis has only been found in one locality in the Faroes, by Torshavn 
which most probably is a oligotrophic lake. The species is known from Greenland 


(Langangen et al., 1996), Iceland (Langangen, 1972) and is common in Europe 
(Corillion, 1957). 
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Figure 3. Distribution of Chara globularis. € — Figure 4. Distribution of Chara delicatula. e 

localities confirmed with specimens in herbaria. localities confirmed with specimens in her- 

X localities known only from literature data. — baria. * localities known only from literature 
data. 


Specimens seen from different herbaria: 1. Streymoy, Torshavn, 02.08.1926, N. 
Rasmussen (C). 


Chara globularis Thuillier (= C. fragilis Desv.) 


Plants are 5-20 cm high, slightly lime-encrusted and therefore often green. 
Specimens from the Faroes have long bracteoles and anterior bracts and papillous 
posterior bracts. In the islands the species has been found in a river and in a lake. The 
species are fertile in May-September. All specimens found are richly fertile, but are not 
found with ripe oospores. 

Chara globularis has been found in Greenland (Langangen et al., 1996) and 
Iceland (Langangen, 1972) and it is common in Europe (Corillion, 1957). 

Specimens seen from different herbaria: 1. Sandoy, in a river at Sudur, C.A. 
Feilberg & E. Rostrup 18.08.1867 (C, S, LD, O) (Rostrup, 1870). 

Litterature data: Rostrup 1870 also reports it from “mountain lake at the top 
of Hesto (Hestur)”. The species is also reported in Braun & Nordstedt (1882). 
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Chara delicatula C. Agardh 


Chara delicatula is only known from one locality in the Faroes. Many authors 
have treated Chara globularis and Chara delicatula as one species (Olsen, 1944; 
Langangen, 1974; Moore, 1986), while other have treated them as two species (Migula, 
1897; Groves & Bullock-Webster, 1924; Corillion, 1957). The species is found in 
Greenland (Langangen et al., 1996) and in Iceland (Langangen, unpublished data), and 
is common in the British Isles (Moore & Greene, 1983). Chara delicatula is probably 
widely distributed throughout Europe (Corillion, 1957). 

Specimens seen from different herbaria: 1. Sandoy, in a creek into Gróthús- 
vatnet, 28.08.1897 Ostenfeld (C). Borgesen (1899) reports it as: “Found in watercourses 
and bog pools on Sande (Sandoy), Nolse (Nólsoy and Hove (Suduroy)'; and 
reported by Rostrup from Sando; and from tarns on Hesto (Hestur). 


DISCUSSION 


Four species of charophytes have been found in the Faroes; Nitella opaca, N. 
Jlexilis, Chara globularis and C. delicatula. The ecology of these species is similar, and 
they are all known to have broad ecological amplitudes for most parameters. They are 
well known from “cold” areas and are mostly found in oligotrophic, slightly acid to 
neutral lakes (Olsen, 1944; Corillion, 1957; Langangen, 1974). 

In Greenland Chara globularis is found in waters with Potamogeton gramineus 
L., P. filiformis Pers., Myriophyllum alterniflorum DC., Hippuris vulgaris L. and Chara 
delicatula (Langangen et al., 1996). This agrees well with observations elsewhere (Olsen, 
1944; Corillion, 1957). 

The four species found in the Faroes are all common in Europe (Corillion, 
1957), and reported from Greenland and Iceland. Compared to the Shetlands, where 
5 species of Chara and two species of Nitella are known (Moore & Green, 1983), the 
charophyte flora of the Faroes is poor. Most finds of charophytes in the Faroes are 
very old, and we must hope that new, more systematic collections can be done in the 
near future. 


ACKNOWLEDGMENTS — I am indebted to Henry Mann, Memorial University of 
Newfoundland, Canada who has helped me with the language, and to Matrikulstovan, 
Torshavn for help with some difficult place names. I also want to thank the curators 
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HEMAGGLUTINATING ACTIVITY IN EXTRACTS OF SOME 
MARINE MEXICAN ALGAE 


Graciela DE LARA-ISASSI *, Sergio ALVAREZ-HERNANDEZ and Kurt DRECKMANN. 


Laboratorio de Ficología Aplicada, Departamento de Hidrobiologia. 
Universidad Autónoma Metropolitana-Iztapalapa, Apartado Postal 55-535, 
México, D.F., 09340. 


ABSTRACT — Eleven algal species collected along the coast of the states of Guerrero and 
Oaxaca, Mexico, were analyzed to detect agglutinating activity in human blood erythrocytes in 
A*, B* and O” groups. Aqueous extracts were prepared and frozen until analysis. Microtitration 
tests were performed with serial dilutions of algal extract and with a constant volume of human 
erythrocytes at 2%. They were left to settle, and after two hours, observed under a microscope, 
Out of 15 samples analyzed, 20 % showed positive agglutination. The active species were Codium 
giraffa, Hypnea spinella and Ulva lactuca. Thi the first report of agglutinating activity from 
Mexican algae, and for Codium giraffa and Hypnea spinella. 





RÉSUMÉ — Onze espèces d’algues récoltées sur la cóte des états de Guerrero et d'Oaxaca, au 
Mexique, ont été étudiées dans le but de tester leur activité agglutinante vis à vis des érythrocytes 
du sang humain des groupes A*, B^ et O*. Des extraits aqueux ont été préparés et congelés 
jusqu'à leur étude. Des tests de microtitration ont été conduits en utilisant des dilutions en série 
des extraits d'algues et un volume constant d’une suspension d'érythrocytes humains à 2 %. Après 
deux heures, l'agglutination a été observée au microscope. Sur les 15 échantillons étudiés, 20 % 
ont montré une activité agglutinante. Les espéces dont les extraits ont présenté une activité 
provenaient de Codium giraffa, Hypnea spinella et Ulva lactuca. L'existence d'une possible activitée 
agglutinante est signalée pour la première fois chez des algues mexicaines d’une part et chez 
Codium giraffa and Hypnea spinella d'autre part. (Traduit par la Rédaction) 





KEY WORDS — Hemagglutination, agglutinins, agglutinating activity, seaweeds, Mexico. 


INTRODUCTION 


Lectins are proteins or glycoproteins capable of binding to simple and 
complex sugars. They have been isolated mainly from species of the Leguminosae 
(Sharon & Lis, 1972). Boyd et al. (1966) were the first to test alga extracts against 
human erythrocytes; they found positive responses for nine species. Blunden et al. 
(1975) found that extracts from the red alga Ptilota plumosa (Huds.) C. Agardh showed 
specificity against B type human blood erythrocytes. Rogers & Blunden (1980) isolated 
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and partially characterized the active principle which was a protein with two subunits, 
one with a molecular weight of 65 kD and the other 170 kD. Subsequent studies of 
algal agglutinant agents include Rogers & Hori (1993), Ainouz et al. (1992) and Bird 
et al, (1993). 


MATERIALS AND METHODS 


Algal samples were collected at Cacalotepec, Puerto Escondido, Carrisalillo, 
Punta de Zicatela, Playa Zipolite and Punta Arena in the State of Oaxaca and 
Acapulco in the State of Guerrero, Mexico (Fig. 1), and were kept frozen until their 
use. Samples were thawed at room temperature, washed with distilled water and 
manually cleaned of epiphytes. Ten grams of algal material was ground in a mortar 
with 10 ml of isotonic saline solution (pH 6.8), to make a uniform homogenate. This 
was strained through muslin to remove larger particles. The filtrate was placed in 
15 ml polypropylene tubes and was centrifuged at 1 000g for 10 minutes. The 
supernatant was then collected using a disposable syringe and filtered through 
Millipore ® equipment using 22 um nitrocellulose filters. The extract obtained was 
stored in 60 ml inert plastic flasks and frozen at -6? C until used (Mufioz er al., 1985). 
The blood cell solution was prepared following the technique used by Bennet (1976). 
Agglutination tests were done in microtiter-plates using serial double dilution of 100 pl 
of saline serum and 100 ul of algal extracts, adding 100 yl volume of 2 % erythrocytes. 
The plates were gently shaken for 15 seconds and left at room temperature for 2 hours, 
and agglutination of erythrocytes was observed under a microscope (Fabregas et al., 
1984). The titre was expressed as the reciprocal of the highest dilution showing positive 
results (Ainouz & Sampaio, 1991). 


RESULTS AND DISCUSSION 


Eleven algal species were tested: 5 Chlorophyta: Chaetomorpha antennina 
(Bory) Kützing, Codium giraffa Silva, Enteromopha intestinalis (Linnaeus) Link, 
Halimeda discoidea Decaisne and Ulva lactuca Linnaeus; 4 Phaeophyta: Chnoospora 
minima (Hering) Papenfuss, Padina durvillaei Bory, Padina gymnospora (Kützing) 
Sonder and Sargassum liebmanii J. Agardh; and 2 Rhodophyta: Amphiroa beauvoisii 
Lamouroux and Hypnea spinella (C. Ag.) Kützing. 

Of the 15 algal samples tested (Table 1), agglutinating activity was observed 
in Ulva lactuca, Codium giraffa, and Hypnea spinella. Codium giraffa showed activity 
against all the erythrocytes bioassayed with a titre value of 27. Previously, Blunden et 
al. (1975) and Gilboa-Garber ef al. (1988), reported that Ulva lactuca showed 
agglutinating activity to human erythrocytes as we found in the present study. Activity 
in the extracts of Ulva lactuca was only found in material collected at Punta Arena, but 
not in the material collected at Carrisalillo. Both places are in the coast of the state of 
Oaxaca. This difference may be due to local variation of activity related to ecological 
conditions, as suggested by Fabregas et al. (1985) and by Ingram (1985). The highest 


Source : MNHN, Paris 


HEMAGGLUTINATING ACTIVITY 267 





Fig. 1. Location of collection sites. 1 Acapulco, 2 Cacalotepec, 3 Puerto Escondido, 4 Carrisalillo, 
5 Punta de Zicatela, 6 Playa Zipolite, 7 Punta Arena. 


titres were found in extracts of Ulva lactuca and Hypnea spinella, both against type O 
positive blood. For extracts of Ulva lactuca the titres that agglutinated groups A and 
B were of 2° and 2! respectively, while Hypnea spinella had a 2’ and 2° range for the 
same types of blood. 

Species of Codium previously have shown positive hemagglutination (Boyd et 
al., 1966; Blunden et al., 1975; Fabregas et al., 1988; Chiles and Bird, 1989). We report, 
for the first time, the agglutinating activity from Codium giraffa from Mexican Tropical 
Pacific. Considering that proteolytic enzymes were not used to help agglutination 
(Rogers et al., 1982; Kamiya et al., 1982; Hori et al., 1988), the titres obtained were 
high compared with those reported by Boyd et al. (1966), Fabregas et al. (1985) and 
Ainouz & Sampaio (1991) where untreated erythrocytes were used. 
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Division and species Locality Blood group 

o A* B' 
Chlorophyta 
Chaetomorpha antennina Punta de Zicatela < = = 
Codium giraffa Punta de Zicatela 27 2^ Su 
Enteromorpha intestinalis Acapulco - = Si 
Halimeda discoidea Playa Zipolite - n E 
Ulva lactuca Punta Arena at 2? 2! 
Ulva lactuca Carrisalillo - = = 
Phaeophyta 
Chnoospora minima Cacalotepec = x 4 
Padina durvillaei Acapulco ۳ ۴ A 
Padina durvillaei Punta de Zicatela - 3 - 
Padina gymnospora Acapulco - = 5 
Padina gymnospora Punta de Zicatela - - E 
Sargassum liebmanii Cacalotepec - - = 
Rhodophyta 
Amphiroa beauvoisii Punta de Zicatela - T - 
Amphiroa beauvoisii Cacalotepec È a ۴ 
Hypnea spinella Puerto Escondido 2* oF 25 























Tableau 1. Agglutinant activity of algal extracts against blood groups O, A and B 
erythrocytes. -" means a non positive test. 2° is the titre measured. 


Given the spatial and seasonal abundance of Ulva lactuca, Codium giraffa and 
Hypnea spinella along the Mexican tropical Pacific coast, further research is needed on 
the effects of the seasonal and reproductive states to possibly explain why a species 
from one place shows activity, but not if collected from a nearby site. 
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OUVRAGES RECUS POUR ANALYSE 


GOPAL B. & WETZEL R.G. (eds), 1995 — Limnology in developing countries. New 
Delhi, published for the International Association of Theoretical and Applied 
Limnology (SIL) by International Scientific Publications, [i]-viii, 1-230. 


Ce premier ouvrage publié par la S. I. L. (Société Internationale de 
Limnologie Fondamentale et Appliquée) nous propose un état des lieux des connais- 
sances et des travaux développés en Limnologie dans sept pays en voie de 
développement. Ces mises au point, rédigées par des auteurs natifs des états concernés, 
sont relatives au Bangla Desh, au Ghana, à la Malai au Pakistan, à la 
Papouasie-Nouvelle Guinée, au Sri Lanka et à la Tunisie. 

De nombreuses données géographiques, géologiques, climatiques, météorolo- 
giques, hydrologiques, hydrobiologiques et sur Pétat d'avancement de la Limnologie, 
sont fournies. Bien que très générales dans l’ensemble, leur intérêt est évident car de 
telles informations parviennent souvent difficilement jusqu’en Europe. 

L'importance des participations est assez disparate. Ceci est dû, entre autre, 
à la grande variété de superficie des états, de leurs réserves en eau et de leurs 
approvisionnements en précipitations, mais aussi au potentiel en chercheurs spécialisés 
dans ce domaine pour chacun. La diversité des moyens financiers mis à la disposition 
par les gouvernements ou par les institutions internationales, sont aussi responsables de 
cet état de fait. 

Par ailleurs, la qualité des différentes communications est fort inégale et on 
peut se demander si elles représentent bien toutes objectivement la situation locale de 
la Limnologie. 

Les limnologues qui s'intéressent à ces états trouveront dans cet ouvrage plus 
de 800 références bibliographiques peu ou pas diffusées jusqu'ici dans les pays 
occidentaux, ainsi que la liste d'une cinquantaine d'institutions ou de sociétés savantes 
développant de facon plus ou moins soutenue des travaux limnologiques. Malheureu- 
sement, pour ces derniéres, les adresses sont absentes. 

Souhaitons que cette initiative de la S. I. L. soit poursuivie avec d’autres pays 
en voie de développement et que les prochains auteurs tirent profit de cette expérience 
pour l'homogénéité des informations qu'ils apporteront. 











A, Couté 
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COX E. J., 1996 — Identification of Freshwater Diatoms from Live Material. London, 
Chapman & Hall. [i]-viii + [1]-158. ISBN : 412 493802. Prix 24,95 £. 





Voici un ouvrage qui sera trés utile 4 toutes les personnes dēsirant dēterminer 
les diatomées d'eau douce les plus communes, sans avoir recours au nettoyage 
chimique. En effet, jusqu'à présent les ouvrages traitant de la taxinomie des diatomées 
se basaient sur les caractéristiques des frustules observables aprés un traitement 
chimique ou après grillage. Ces procédés excluaient la possibilité d'observer en méme 
temps les autres organismes présents dans les prélèvements, telles que les microalgues 
non siliceuses. 

On trouve tout d’abord dans ce livre une partie « Introduction », permettant 
de se familiariser avec ces organismes microscopiques, comportant une description 
générale de la morphologie des diatomées (composition d’un frustule, axe et plan de 
symétrie, contenu cellulaire, formes des valves et des plastes), illustrée par de nombreux 
schémas. Ces généralités comprennent également une description des différentes formes 
de colonies existantes, la biologie des diatomées, leurs habitats, la fagon de les récolter 
et de les examiner, L'auteur propose ici une classification basée sur l'observation de 
matériel vivant, utilisant des critères peu employés tels que le contenu cellulaire, la 
physiologie, la biochimie et le comportement de reproduction. 

Afin d'utiliser les clés de détermination au mieux, un « guide » est fourni. Il 
décrit, à l'aide d'un vocabulaire précis, appuyé de schémas trés clairs, les formes des 
valves existantes, la maniére d'effectuer des mesures, la forme des plastes et des types 
de colonies. 

Une clé préliminaire permet, grace à des caractères simples, de se diriger vers 
ce que l'auteur nomme des « groupes de genres » ; à chaque groupe est attribué une 
lettre. Ceci est récapitulé ensuite en indiquant les genres appartenant à chaque groupe 
et en rappelant les caractères principaux. Puis tous les groupes sont repris avec, de 
nouveau, des clés de détermination permettant cette fois-ci d'accéder à l'espèce. Toutes 
les déterminations sont proposées à partir de l'étude de matériel vivant, mais l'auteur 
mentionne qu'il est parfois nécessaire d'effectuer un nettoyage chimique des valves afin 
d'observer plus précisément la structure du frustule (exemple : Stephanodiscus spp. et 
Cyclotella spp.). A la fin de cet ouvrage, la classification des espèces mentionnées est 
rappelée, en reprenant les caractères généraux propres à chaque genre et en indiquant 
quelques données écologiques de ces espèces. On peut également y trouver un glossaire 
bien utile pour les personnes non accoutumées au vocabulaire spécifique employé. Ce 
glossaire indique également les différentes classes utilisées pour décrire les teneurs en 
électrolytes ainsi que les classes de saprobie. Il est suivi d'un index donnant pour 
chaque genre le « groupe de genres » auquel il appartient, la page ainsi que les figures 
concernées. 

Ce livre est illustré de nombreux schémas trés bien adaptés, mais il est 
regrettable de trouver quelques erreurs dans la numérotation des figures dans le texte. 
Par exemple, en page 5, on renvoie le lecteur à la figure 9r, or, celle-ci n'existe pas, il 
s'agit plus probablement de la figure 9q. De méme, à la page 22, les formes des colonies 
sont illustrées par les figures 9, or, on renvoie aux figures 8. Également, page 24, le 
renvoi indique « figure 7n » au lieu de « 8n » pour la forme des chloroplastes, figure 4l 
au lieu de 5l pour la forme des valves et Si et 5j à la place de respectivement 6i et 6j 
pour la forme de l'apex. 

Malgré cela, cet ouvrage est vraiment d'une utilisation aisée. A chaque niveau, 
l'auteur récapitule clairement les diverses données, l'utilisateur évite ainsi d'avoir à les 
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chercher dans le livre. Il permet de déterminer les diatomées les plus communes d’eau 
douce grâce à des clés de détermination bien structurées et utilisant des caractères 
relativement simples. Les explications préliminaires illustrées de nombreux schémas 
permettent une description claire des individus rencontrés. 


J. Vizinet 
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